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ontpnt is attenpted in this paper. The effort begins by specifying

. the purpcse for which. this measure is intended: centralized C
‘allocation, accorﬂ;ng to the equimarginal grinciple, of limited = = ‘..
resources. to alternative units- producing education: It then: specifzest.,
‘a 81nple -and narrow goal that educatien‘is tc mest: ‘satisfaction of .
an individval student's preferences for -market ‘gocd, on-the-jocb "

consunption. and the direct benefits ‘of education.. Educational outpnt

is defined as a compensating variation; or luasp-sum- ‘dollar amount.. -

T oagnre denen “h

The" ggasnggf@epég@sfgpcn ‘the particular set c¢f preferences chesen,
-and.as a result there will, in general, be as .many distinct and :

equally ‘correct measures as there are stu&ents.‘eonsiaeratton of fhe -

preferences of faculty and other relevant individuvals will oniy add -

'tg-the. lultlglicity of measures. It is concluded thagfceggrg;;zgdff

e allocatieﬁ ‘of resources to altermative: education units according to -

~ the’ eguinarginql principle caninot be accomplished if the. preferences
of ‘each inazviaual student. are 'to be. taken into acconnt. :

(Antﬁor/asz) R .
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= - ‘Abstract : .
; . 2 C e R .,: 3.
..t A.Theoretical Framework for Educational

. . . 7. Output Measurement - -

Thls papér presents an attempt to construct a. theoret1ca1 measure of f_,'f]u

? : , ,
Qu atio nal output.p We begln by-speclfylng the purpose fbr wﬁrch this ﬁéasure

e

o \

frs 1ntended centraitzed ailocatrof"
1 - :

ff,’ a sxmpie an& narrow goal whlch educatlon is to meet'

- - & :
L ,~1nd1v1dual student's preferences for market goo&s on-the-;ob consumptlon
: and tﬁe &xrect beneflts of educatlon., We then defrne educat10na1 output‘\

'ﬂ_“as a compensatrng varrat:on, or.iump sﬁm @ollar amount The measure depends

*fstudents; Cons;deratron of’the preferences of faculty and other relevant ;f'i,“i;

..

i{1nd1v1duals w111 only add to the multlpiiéi i of measures. We ¢0361ﬂde that i

: 1
centraixzed aiiocatron of resources to alternatlve educat1on Unlts acccrdlng
o to the equ1marg1na1 prlnclple cannot be accompi:sﬂe& 1f the preferences of 5
'each 1nd1vtduai student are to be taken into. account: ;3'*v': ; ;i. E :
{ ' < \i:if» 2 >5u '.';"f f"' . - "..;f : ';5. Sy .;{ '
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—————Introductton,'v.p: s Y —~ s —

Optlmal allocatron of. resources to alternatrve productrve unrts by

- € entralrzed adm1n1strators requ1r eas res of the outputs of those unrts..~7;s'g

MN

vifmarglnal pr1nc1p1e in order to achleve the optlmal productron 1evels. Tﬁis 11;f o

S

R prrncrpie states that the margrnal output per un1t of resources must be equaI '

‘

5 1n all productlve unlts._ If this condltlon were not satrsfred resources

' couid be sh1fted from those'unlts wrth re1at1ve1y low marglnal outputs to

B .‘,.v

tel

Thrs pr1ncrp1e can, at 1east 1n'concept be app11ed to tpe allocatron L

P

of resources to the productlon of educatlon 1n partrcuiar 1 Ratronalﬂunlver- o

ry <y

srty admlnrgtrators wouid iike to use the equ1marg1na1 prrncrple (exp11c1t1y E'FS{

- a

-or 1mp11c1t1y) to aIlocate unrversrty bu&get resources among schools and

5;7departments w1than the unlversrty Adm1n1strators of multr-campus syste?f.

\

woui& irke to use. the pr1nc1p1e to allocate the1r budgets among campuses

‘. \

: "'However the use of th:l.s pr1nc1p1e in educatlon has been hampered by thei
{1ack of su1tab1e mea#ures of the output of education 1nst1tu&ions.,i<7>

. In thrs paper we wrii exdmrne how one mlght proceed to measure edicational -

'outputtz we begln by trylng to rlgorously defane the concept to be méégafé&:

. Oniy then can practrcai measurement methods be con51dered Thls proceis w111

[ P

x?snmake clear why ‘educational output measurement is so drffrcuit 'vIn'partrcuIar;,:‘
':we w111 see that output measurement depends‘upon what goal the output is in- fv
tended to sat1sfy and that there is no way to settle upon a un1que gpal or i‘.sﬁfkfi
a e of goals which 1ead to tractable aggregatxon. The resuit is &efrnrtron |
of an Immense number.of distlnct and equa11y correct measures, wh1ch 1s __flﬁ.lp’;,

B . . -

.11: '-ur}isi;::




". a rule for assrgnlng numbers to obJects (phy51ca1 or conceptu311 wh1ch retalnsg

;’

' ca11y observ1ng that rod a extends Eeyond rod b (Additlonal structure can

v

. all the 1nformat10n needed'to compare these ob;ects with respect ‘to some f**-f'

\ - .

of,orderlng relatlons.3 Thls ldea has been Iooseiy expressed 1n/§ome of the

1ona1 output measurement by the not1on that the-{;}f?;

of an educatxonal 1nst1t‘€, on depends upon the‘: o

r_ o s',

,spectflcatron of an objé"ive functron.4 Rdbtated d fundamentaiﬁmeasure 15

Tl
i e >

orderan&:reiattonshxp - ;"_J; '

To nakewxhlsﬁldea more clear, consxder a concrete example

had a set of stralght rbds. ‘Measurlng.thelr 1engths would consrs;iffh"“

.\"-'
- *- .

N

l

laylng the rods 51de'by 51de adJustIng themfso that they co1nc1de'at oné _

e

endﬁ and observ1ng at the other end wh1ch rods extend beyond other r3&§,5§

appear to co1nc1de. Thus;-"rod .a xs 1onger than rod b“ mEans "rod aex-.. '«

h

tends beyond rod b. The fiotion "extendlng beyond" Is-an orderrng feé'_{f.i*i? .

latlon-wﬁi h is In&ependent of prlor measurement..

"length" numbers

§§ gned to each rod carry a11 the 1nformatron needed towmaie a11 the

~

comparxsons of the klnd "rod a 1s longer than rod b" W1thout actually phys:-'?

\ ° »

aISO"be added so~that~we can- glve reclse mean to the ﬁrase "rod«a 1s
?z !

thce as iong as rod 5 v See Krantz, Luce Supp’ and Tversky (1971) ) {";;;

"4'3

é ERRRERE Tﬁ proceed w1th our ana1y51s of educatronai output measurement wei;é

need an orderlng relatxonshlp on the outputqof educatlonal unrts. ene

mple and relevant orderrng reiatron can be fbund in the preferences of a

: .- - - . . . . . . - . . . .
LT T z . R ; S . .. R e
~ . . PR . S L
'
'
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; Stu&ent Beman& for Educatton T 'ﬂ_" oy )

ﬁe assume students demand hlgher educatxon for tﬁree reasons" 1) thefg-

- -4.

process of htgher educatlon y1e1ds d1rect ahd 1mmed1ate satlsfactlon, 2) the

“

results of hrgher educatron give. dxrect satrsfactzon 1ater 1n llfe"and . }wf

3) hxgher educatlon produces changes 1n the value of the 1nd1v1dua1' 1aBor ;;~.;F;

v'.< oot

'm°_ servxces.. Th:s 1as¥ factor has, of course been w1de1y treatea.in the: "human

capital" 11terature.$ These studles have focused prxmarrix,on,highly'abstract

the face of a one dlmensronal ra*e ot return to educatlon.; . #”;'
> . . 7, o ',7 .
Our model 1s more complex 1n that we spec1fy a partrcular Iabor mar-:
- S?J' -
ket mechanrsm wh;ch determxnes dtfferent "returns" to d1fferent d1mens1ons !

T

] . RS

of educatlon. ThlS makes exp11c1t the means by whxch axfferent 1nstxtut1ons

yreid &xffereht quantltles Qf educat10na1 output Our lagor market model

is one ‘in wh1ch workers \characterxstxcs &etermxhe thelr productiv1t1es.-,Asﬁ'ff

R aufésﬁ1t5 employers are’ walllng to offer d1fferEnt wages tb workers thh

N ’

» dlfferent characterxstxcs.- Secondly, Jobs alsh7have characterlstlcs (1n

, addltlon to- Wage rates) assoc1ated W1th them._ We assume potent:ai workers L

. »”
“ 3

have preferences deflned over these 3ob characterlstics, so,that a grven .

1nd1v1dua1 would have to be pa;& a premtum to enduce him to accept a 3ob

o w1th relatlvely'unpleasaht characterlstlcs (o' wouId be wriixng to sacrrflce

character15t1cs ) To summarlze, |

some m

~ this isha 1a bor market iR’ whlch heterogeneous workers are'imeloyed in hetero- ;

genéoﬁs Jobs. Thzs 1s, roughly, the k1nd of market analysed by Rosen (1974)

- D . v e
P . ) : . e



“

P

and generallzed\to the labor market by I;ucas (1977) E If we assume. an equ:L-
Foo

‘ »42 .-.,_\ e 7 j"

157 lrbrrum is achreved 1n the market the wage ra‘es recerved by the workers w111

be_§een*to—depend—upon—therr—own~characterls -cs—and—tne—characterlstlcs:of:::::::

,_e,' L

the Jobs they f111 The relat1on betweenkwage ra es and the charactex1st1c

ra

-

“‘f charéctérlst1cs. (These are 1n addrtron to the productlon of serv1ces Whlch?"&;‘

L S

yreid drrect satisfactlon ) Some of these character:s Ics are assumed to be

1dent1ca1 to those valued .by. potent1a1 empioYers." The kgher educatron mar¥x.:l;
, . PR T
ket rs one 1n wh1ch 1nd1v1duals w1th d1fferent preferences and d1fférent e

-;, ) ‘Jv

o 1n1t1a1 endowments of characterlstlcs purchase educatlonal servrces, some

"'

of wh1ch change their personal characterrstxosy éﬁd the othefs of wh;ch«y1e1d

dIrect satlsfactlon ,'Increases 1n the valhed characterrstrcs ailow workers v

,.f;_ to earn hzgher'wages wrth whrch to purchase the thlngs wh1ch yield sat;sfac-

tron, 1nc1ud1ng on-the job consumpt1on as we11 as market goods and services;

Thus, the demand for ﬂlgher educatlon con ist of a’ derlved demand origiﬁétimg 7,

-

in reférences for market commodxtres and on-the— ob cons t10n lus a S
P §. ump P

o~

o c

revenues for support) or compet1t1ve1y determlned b costgha Eafs; If we

. assume equ111br1um is establlshed in. thxs market we w111 obsqrve a hedonlc

Etu;tzon function. relatlng tultloms to school characterrstxcs and student o

e 1n1t1a1 characterlstiés.7 ‘ B S ?_f . f '7,:7* e
'?iii; Def1n1t10n of Educational Output I P R

We can TIOW’ preclsely deflne educatronal output from the point of view

[4

v .




. s e

of a partrcuiar 1nd1vidua1 studen' preferences fbr market goods

B on,the-gob consumptron and- the dlrect benefrts of educatron.'}ﬁé w111 measure S

;

'educatmonal output w1th a "compensatlng varratlon," wh1ch 15 the quantity=of .

Faw

- money requrred to make the 1nd1v1dual in. questlon 1nd1fferent between tWo . "7

- wr

a1ternat1ve sets of constralnts on h1s behav1or.8"':;'“ i > quantaty of

s . ) : N -

~output of hlgher educatron lnstrtutlon h to, be the dollar amount Qh wh1ch

’

e

P

would make the 1nd1vrdua1 1nd1fferent between recervrng the lump sum payment Qf

s

(at no tultron cost) Then We‘delermlne what 1ump~sum payment must be made;;‘:;

,,,,,,

S S
to the’1nd1v1duai to brlng h1m to;the same 1nd1fference eurve g1ven that he

S NG ,,,‘T_\,. SN " -

R measurement process-worksf Suppose the 1nd1v1dua1 1n questlon does not -
* . SN Tl

. R

derlve any dlribt beneflts from educatlonﬁand\there 1s no. on the-Job con-. f“ L E

i : : .
. IS . - -

' earnlngs to be recerved 1f he recelqed-no hlgher educatlonuﬂ

e

e

) éu if we. relax the assumptlons that ,hé’lﬁdlv duai'doqsrnot demave drrect

."

benef1ts from educ:atmn and that the,re s no‘won-the Job consumptlon ;hen :



poss1b1y fbr lost on-the-gob consumptlon._,

S I ) 3 G e

By constructxon the compensatlng varration has the'propertles requlred )

LY

‘

o Educatlonal Output §T=”

to be an ordlnal measure of the 1nd1v1dua1'5\preferences for the charac-b

tance in’ ‘a. pref’rence map and 1s ent1re1y 1ndependent of the ch01ce of or- E

d1na1 utrlrty Indrcator )

- D ";.

terlsties of alternatlve 1nst1tutlons. That 1s, by constructlon Qa>Qb 1f

s

~

I

. M a4

rnstrtutron b } Further the compensatlng variatron we have deftnedohas the

“ v

':7 .

requlred card1na1 propert;es to be useful 1n 1mp1ementang the equ1marg1na1

,__‘ ") .-

prrnc1p1e. That 15; 1t makes sense for us to. say rnstiaution a produces

;

el

stltutlon a is farther from the orlgin than that to be atta1ned by attendlng

-

twlce the output of 1nst1tut10n b Also, 1t makes sense,to say thé di ?7rence 'fﬁ

1n output between 1nst1tut1ons a and b is the same as that between 1nst1tu-}3o

A}

4,\, 1“

IV Gonceptual Probiems w1th the Compensatlng V4

We have 1n the prev1ous section c’fstructed a Well defined measure.

g &

the preferences of a srngle student Had we chosen a dlfferent student we

,‘-' ‘_u B i

wouid, 1n«genera1 e«pect to get & dtfferent set of output measurements fbr- _"

the feasiblexset of schools., Thus, there are?ﬁln general as many equaiiy

put measures based on the pref’rences of faculty; admlnlstrators state

\.

.(.,_

: 1egrslators, and others.‘ qhus, there 1s aimost no 11mrt to tgeg’umber of

tt1ons-c;and:d. (ThlS is true because the compensatang varratron is a drs-f.f ¢

However,iit is based only upon student preferences and further, oniy upon e

V,output measures as therg~are students. We also could,;pre- 7;ijf.f°

sumpably, construct d:stlnct and well defrned compensatrng varratron_out- v




\- ; f..:.', LI".' ’ 5 . T,

belreve there 1s_any even remptély re&svnabte—Way—to*avord—the—prohlem
- \

'f-. O -
Ve R S

‘[f of dlstlnct measures fbr tﬁe Eroad classes students, fhculty, etc.ﬂ prever, _

e

. > _.-\'- .\ _nv

tﬁere:are two posslble approaches one mlght try ‘to get a.srngle measure’ of T

Ll

"o educatlonal output from tﬁe p01nt of v1ew of the student.. Ihe‘flrst'o? »;.;'.

n
;0N e

these 1s the we11 known agproach of fprmrng an aggregate preference Orderlng..f{

< PR

/ .. v




& V . Summary and Implrcat1ons ';Mii"‘ﬂ'ﬁ 3

B e We have constructed a mean;ngful and unamblguous measure of educational”f .

S:nce,_:n general We cannot

A

framework leads to as\many equally

well-defrned

'~ff' measures as. output measurel.wn*

..

an& other rele-ﬁtr"’

.. ‘-'

‘fﬂwe have not

L g If we—assume that central admlnlstrators va;’;

. . I‘.» \.\
ﬁ"as no hope at all of frndxng the sert of butput measures needed to enable

.

central1zed resource allocatlon mechanlsms to arrrve at the qpt:mal ailoca- 'H'ia

L S | o "

L Co O

‘“fnt1on o% resources to alternatrve proﬁuctlve unlts.,_;.-fg', 3;.ff&

B BRI E f .

Theselresults suggest the technocratrc approach Cas espoused by Raz1n !;;f'

hlgher education can never be JustxfreE by argurng that such mechanlsms lead

\ -

‘to the optlmal allocat1on of resources 51ncé the-measures requxre& to make .

.77.7 “ €« . ) \“ . ‘.l .
"the approach work do not exrst even rn coﬂcept Then what are the alternatlves?‘l

;‘6ﬁélls to muddle along wath the tEchnocratlc approach usrng the measures'which

‘. * e .f- — . "\.

. are.avariable an& abandonlng claams to opt1ma11ty 3 One problem ﬁith‘th

m‘}‘

-
. K . N <

procedure 1s that outputs w1ll become.merely those ob;ectlve results wh1ch ﬁi :

N .

are eastly measured rather than the results Wh1ch are of. value : Further,_

pr 1f resources were allocated tp vafghus un1ts accordlng to the1r relatlve

y . RN
“ .

';'productron of these objectlve measures we would expect to see the un1ts

B{oductlon of these obgectlve measures to

R T
R 4




T

ihe detriment of the unmeasure& and perhaps more 1mportant act1V1t1es.-'i-*

N

There are Eat least} three other alternatlve aIlocatIon mechantsms'whlch

,,4 B

do not rely on- output measurement. .One 1s the d1ctator1a1 approach By thlS

I mean centrallzed deélslonmaklngwby a sxngle ;ndxvxduai based upon his own

tor. Wlth any d1ctator chosen we “can aiways expect some of the relevant ‘in=
'9‘ K
dxvrdﬁals to be dlssatlsfled w1th hlS declslons.r And w1th ‘some posstie

cholces we can expect aImost aii the reievant 1nd1v1duals w111 e dlssatlsfled,-

Thus, thls'i a rlsky mechanlsm.v'A second p0551b111ty;i§ the poiitxcal ap-

s

proach’ Th:s mechanxsm refies upon dec151on-mak1ng by a commlttee made up of

g T

. i -m

PR P AL S

s stltuencxes. A problem w1th th;s approach=1s that personalltles and instltu-

tlonal arrangements w111 be 1mportant factors in determ1n1ng the;allocatlon h Qlfi

.f'

of resources, and these factors may overwhelm the preferences of the reievant

e 1ndw:|.duals.?‘i1 FInaiiy, there is the decentrallzed market approach Th1s fpﬂé:*“‘

mechanlsm re11es on student.demanders and facultx suppixers to make the1r own

dec1510ns.1% -Wxth this meehanlsm central admlnlstratlon does not need
L ) '

output measures 51nce they have Ixttie OoT no rofe in allocat1ng resources. L

“

Wy

>
o

BN« AR
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